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BY-NC-ND license (http://creativecomAbstract We evaluated the usefulness of preoperative neutrophilelymphocyte count ratio
(NLCR) in predicting postoperative sepsis after percutaneous nephrolithotomy (PCNL). In total,
487 patients who underwent PCNL for renal stones were included in the present retrospective
study. The stone burden, number of tracts and location, operation time, fluoroscopy time,
presence of residual stones, and blood transfusion rates were postoperatively recorded in
all patients. All patients were followed up for signs of systemic inflammatory response syn-
drome (SIRS) and sepsis. The association of sepsis/SIRS with the risk factors of infectious com-
plications, including NLCR, was evaluated. SIRS was detected in 91 (18.7%) patients, 25 (5.1%)
of whom were diagnosed with sepsis. Stone burden, operation time, irrigation rate, previous
surgery, nephrostomy time, access number, blood transfusion, residual stone, postoperative
urinary culture, renal pelvis urinary culture, and stone culture were found to be predictive fac-
tors for SIRS and sepsis development. Receiver operating characteristic curve analysis revealed
an NLCR cutoff of 2.50 for predicting the occurrence of SIRS/sepsis. We found that the inci-
dence of sepsis was significantly higher in patients with NLCR  2.50 than in patients with NLCR
< 2.50 (p Z 0.006). Preoperative and postoperative urine culture positivity were associated
with high NLCR (p Z 0.039 and p Z 0.003, respectively). We believe that preoperative NLCR
may be a promising additive predictor of bacteremia and postoperative sepsis in patients whoeclare no conflicts of interest.
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508 V. Sen et al.undergo PCNL for renal stones. This marker is simple, easily measured, and easy to use in daily
practice without extra costs.
Copyright ª 2016, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
Percutaneous nephrolithotomy (PCNL) was first described
by Fernstro¨m and Johannson [1] in 1976. With subsequent
technological developments, PCNL has become the stan-
dard treatment for large renal stones [2]. This procedure is
minimally invasive, generally safe, and associated with low
complication rates. The reported incidence rates of various
infectious complications following PCNL are as follows:
bacteremia, 23%; endotoxemia, 34%; fever, 25%; and septic
shock, 0.3%e2.5% [3,4]. Perioperative antibiotic prophy-
laxis is widely used to prevent infectious complications in
patients who undergo PCNL. Nevertheless, sepsis rates of
0.25e1.5% have been reported, and sepsis has been found
to be the most common cause of perioperative mortality
after PCNL [4e6]. Thus, it is important to identify patients
who are at risk of developing sepsis after undergoing PCNL.
In recent reports, the presence of infected stones, positive
renal pelvis urine culture (RPUC), large stones, and hydro-
nephrosis were the most common evaluated risk factors for
predicting infectious complications [4e6].
The neutrophilelymphocyte count ratio (NLCR) is a
potentially interesting parameter in predicting bacteremia
in patients admitted with suspected community-acquired
infections [7]. The utility of the NLCR in predicting the
prognosis of patients with inflammatory and malignant
diseases is well researched; however, the role of NLCR in
predicting infectious complications after PCNL has not yet
been investigated. In the present study, we aimed to
determine the usefulness of the preoperative NLCR in
predicting postoperative sepsis in patients who underwent
PCNL for renal stones.Methods
This retrospective study was approved by the hospital
ethics committee. A total of 487 patients who underwent
PCNL for renal stones were included in the present study.
Laboratory investigations including urine analysis,
midstream urine culture (UC), complete blood count, and
renal function tests were performed during the week prior
to the surgery. The NLCR was also calculated at this time.
Renal stones were preoperatively evaluated with low-dose
computed tomography. Patients with negative UCs were
intravenously administered with a single dose of a broad-
spectrum antibiotic from the time of anesthesia induction
until the time of nephrostomy removal. Patients with pos-
itive cultures (>100,000 CFU/mL) were treated with
appropriate antibiotics based on a sensitivity profile, for at
least 7 days prior to the surgical intervention. PCNL was
performed after culture negativity had been established. Inthese patients, the same antibiotic was continued until
nephrostomy removal. Stones located in the upper ureter, a
single calyx, or the renal pelvis only were defined as simple,
whereas coralliform stones were defined as complex. The
stone burden was calculated by multiplying the longest
diameter by the perpendicular diameter of the stone. In
patients with multiple stones, the total stone burden was
calculated as the sum of the burden of each stone.
The stone burden, number of tracts and location,
operation time, fluoroscopy time, presence of residual
stones, and blood transfusion rates were recorded in all
patients postoperatively. All patients were followed up
postoperatively for systemic inflammatory response syn-
drome (SIRS) criteria (leukocyte count, 4000 or >12,000;
fever, >38C or <36C; heart rate, >90 beats/min; respi-
ratory rate, >20 breaths/min), and blood cultures were
provided as indicated [8]. SIRS was diagnosed in patients
who met two or more criteria. Sepsis was defined as the
presence of a source of infection together with SIRS [8].
Statistical analyses were performed using the Statistical
Package for the Social Sciences version 21.0 (SPSS, Chicago,
IL, USA). Statistical significance was set at a p value < 0.05.
Categorical variables were presented as numbers, and
compared with the chi-square test and Fisher exact test.
Continuous variables were presented as means and stan-
dard errors, and compared with the ManneWhitney U test.
Correlation analyses were performed using the Pearson
correlation coefficient (R). In order to define potential risk
factors for postoperative SIRS and sepsis, we performed
multivariate logistic regression analysis. Prior to multivar-
iate analysis, the possible association of each independent
variable with the outcome variables was evaluated with
univariate analysis by means of linear regression analysis.
The beta (ß) regression coefficient, and the odds ratios
(ORs) and their 95% confidence intervals (CIs) were calcu-
lated. Receiver operating characteristic (ROC) curves were
generated to assess the predictive role of NLCR in post-
operative sepsis. The threshold was developed with an
equal emphasis on sensitivity and specificity, by means of
the Youden index. The area under curve was used to
quantify the effectiveness of NLCR in predicting sepsis.
Results
The most common stone types were whewellite, weddel-
lite, as well as mixed and uric acid stones. SIRS was
detected in 91 (18.7%) patients. Escherichia coli (46.7%)
was the pathogen most commonly isolated from stone cul-
tures (SCs), followed by Pseudomonas aeruginosa (31.1%),
Enterococcus (13.3%), and Klebsiella spp. (8.9%). The de-
mographic characteristics of the patients and correlation of
risk factors with SIRS are presented in Table 1.
Table 1 Demographic characteristics of the patients and correlation of risk factors with SIRS and sepsis.
SIRS (), n Z 396
Mean  SE
SIRS (þ), n Z 91
Mean  SE
p Sepsis (), n Z 462
Mean  SE
Sepsis (þ), n Z 25
Mean  SE
p
Age (y) 48.9  0.6 46.8  1.4 0.115a 48.7  0.6 44.0  2.5 0.068a
Female/male 142/254 19/72 0.006b 155/307 6/19 0.323b
BMI 27.0  0.2 25.9  0.5 0.119a 26.8  0.2 27.1  1.0 0.370a
Stone burden 515.2  26.8 659.2  66.0 0.021a 525.6  25.5 842.5  120.2 <0.001a
Operation time (min) 104.6  2.0 123.4  4.1 <0.001a 106.0  1.8 145.8  10.6 <0.001a
Fluoroscopy time (min) 87.7  3.1 99.2  7.8 0.267a 89.0  3.0 105.7  9.4 0.015a
Nephroscopy time (min) 45.2  1.3 44.9  1.9 0.314a 44.6  1.1 55.8  7.3 0.041a
Irrigation rate (mL/min) 375.3  9.0 497.0  22.3 <0.001a 390.5  8.8 536.7  39.3 <0.001a
Nephrostomy time (d) 2.3  0.03 2.7  0.08 <0.001a 2.3  0.03 2.8  0.17 0.001a
Preoperative WBC 8.0  0.1 7.7  0.2 0.247a 7.9  0.09 7.9  0.42 0.999a
Preoperative creatinine
(mean  SE)
1.03  0.04 0.94  0.03 0.808a 1.02  0.04 1.01  0.05 0.105a
Z 396 N Z 391 N Z 462 N Z 25
Previous ipsilateral surgery 133 41 0.100b 160 14 0.089b
Access number 2 41 26 <0.001b 49 5 0.180c
Previous ipsilateral ESWL 72 17 0.911b 86 3 0.595c
Blood transfusion 24 15 0.001b 32 7 0.002c
Residual stone 85 34 0.001b 105 14 <0.001b
Bleeding 250 mL 130 35 0.306b 154 11 0.272b
Preoperative UC 35 13 0.116b 42 6 0.028c
Postoperative UC 36 17 0.008b 43 10 <0.001c
RPUC 11 11 0.001c 15 7 <0.001c
SC 37 24 <0.001b 48 13 <0.001c
BMI Z body mass index; ESWL Z extracorporeal shock wave lithotripsy; RPUC, renal pelvis urinary culture; SC, stone culture;
SE Z standard error; SIRS, systemic inflammatory response syndrome; UC, urinary culture; WBC, white blood cell.
a ManneWhitney U test.
b Chi-square test.
c Fisher’s exact test.
Table 2 Outcomes of multivariate analysis for potential factors associated with postoperative SIRS and sepsis after PCNL.
ß
(SIRS)
Odds ratio
(SIRS)
95% CI
(SIRS)
p ß
(sepsis)
Odds ratio
(sepsis)
95% CI
(sepsis)
p
Stone burden 0 1.00 0.99e1.00 0.850 0 1.00 0.99e1.00 0.854
Operation time 0.01 1.01 0.99e1.02 0.134 0.02 1.02 0.99e1.04 0.129
Nephroscopy time 0.014 0.99 0.97e1.01 0.151 0.002 0.99 0.97e1.03 0.921
Irrigation rate 0.003 1.00 1.001e1.004 0.005 0.003 1.003 0.99e1.01 0.129
Previous surgery 0.32 1.38 0.80e2.38 0.252 0.45 1.56 0.55e4.44 0.404
Nephrostomy time 0.884 2.42 1.66e3.52 <0.001 0.42 1.52 0.76e3.00 0.234
Access number 2 1.05 2.87 1.41e5.85 0.004 0.83 2.23 0.68e7.74 0.182
Blood transfusion 0.26 1.30 0.55e3.11 0.552 0.64 1.89 0.51e7.10 0.344
Residual stone 0.36 1.43 0.76e2.70 0.266 0.68 1.98 0.62e6.36 0.250
Preoperative UC 0.16 0.85 0.34e2.12 0.727 0.16 1.17 0.29e4.70 0.821
Postoperative UC 0.43 1.54 0.65e3.67 0.329 1.21 3.34 0.94e11.95 0.063
RPUC 0.01 0.99 0.29e3.54 0.985 0.85 0.92 0.17e5.05 0.922
SC 1.12 3.06 1.35e6.92 0.07 2.06 7.83 2.28e26.82 0.001
ß Z beta regression coefficient; CI Z confidence interval; NLCR Z neutrophilelymphocyte ratio; PCNL Z percutaneous neph-
rolithotomy; RPUCZ renal pelvis urinary culture; SCZ stone culture; SIRSZ systemic inflammatory response syndrome; UCZ urinary
culture.
Effect of NLCR on predicting sepsis after PN 509On univariate analysis, stone burden (p Z 0.025,
R Z 0.103), operation time (p < 0.001, R Z 0.179), irri-
gation rate (mL/min; p < 0.001, R Z 0.247), previous sur-
gery (pZ 0.046, RZ 0.090), nephrostomy time (p < 0.001,
R Z 0.228), access number (p < 0.001, R Z 0.206), blood
transfusion (p Z 0.001, R Z 0.150), residual stone(p Z 0.001, R Z 0.144), postoperative UC positivity
(p Z 0.008, R Z 0.120), RPUC positivity (p < 0.001,
R Z 0.175), and SC positivity (p < 0.001, R Z 0.201) were
found to be predictors of SIRS development (Table 1). On
multivariate logistic analysis, the key risk factors for SIRS
were as follows: nephrostomy time (OR Z 1.0; 95% CI,
Figure 1. Receiver operating characteristic (ROC) curve for NLCR in predicting postoperative sepsis after PCNL.
NLCR Z neutrophilelymphocyte count ratio; PCNL Z percutaneous nephrolithotomy.
510 V. Sen et al.1.66e3.52; p <0.001), access number (OR Z 1.05; 95% CI,
1.41e5.85; p Z 0.004), and irrigation rate (OR Z 1.0; 95%
CI, 1.001e1.004; p Z 0.005; Table 2).
Sepsis was detected in 25 (5.1%) patients. The mean age
of the patients with sepsis was 44.0  2.5 years. The de-
mographic characteristics of these patients and the corre-
lation of risk factors with sepsis are shown in Table 1.
On univariate analysis, sepsis was found to be associated
with stone burden (p Z 0.005, R Z 0.130), operation time
(p < 0.001, R Z 0.214), nephroscopy time (p Z 0.025,
RZ 0.101), irrigation rate (p < 0.001, RZ 0.168), previous
surgery (p Z 0.033, R Z 0.096), nephrostomy time
(p Z 0.001, R Z 0.149), access number (p Z 0.001,
R Z 0.150), blood transfusion (p < 0.001, R Z 0.171), re-
sidual stone (p < 0.001, R Z 0.171), preoperative UC pos-
itivity (p Z 0.015, R Z 0.110), postoperative UC positivity
(p < 0.001, R Z 0.217), RPUC positivity (p < 0.001,
RZ 0.263), SC positivity (p < 0.001, RZ 0.277), and NLCR
(p Z 0.005, R Z 0.127; Table 1). On multivariate logistic
analysis, the key risk factor for sepsis was SC positivity
(OR Z 7.83; 95% CI, 2.28e26.82; p Z 0.001; Table 2).
The preoperative neutrophil and lymphocyte counts
were 4.84 and 2.27, respectively. The ROC analysis
revealed that the area under curve of NLCR for predicting
postoperative sepsis after PCNL was 0.588. The thresholdfor NLCR provided by the analysis was 2.50 (Figure 1). We
divided the patients into two groups as follows: NLCR 
2.50 and NLCR < 2.50. The incidence of postoperative
sepsis was significantly higher in the NLCR  2.50 group
than in the NLCR < 2.50 group (p Z 0.006; Table 3). Pre-
operative and postoperative UC positivity were found to be
associated with higher NLCR (p Z 0.039 and p Z 0.003,
respectively), and a positive correlation was found between
the preoperative NLCR and preoperative and postoperative
UC (Tables 4 and 5). The demographics and clinical char-
acteristics of SIRS or sepsis negative patients with NLCR 
2.5 are given in Table 6.Discussion
PCNL has low rates of complications, the most common of
which are fever and infectious complications. The inci-
dence of postoperative fever has been reported as 10e25%,
and conservative management with a short course of
intravenous antibiotics is usually sufficient to effect a cure
[3,4,9]. In contrast to transient fever, serious infections
resulting in severe sepsis and septic shock are rare, but
they can be devastating [10]. Several risk factors for post-
operative urosepsis have been reported. Many studies have
Table 3 Comparison of patients’ characteristics accord-
ing to the threshold value of NLCR to predict sepsis.
NLCR  2.50
(n Z 168)
NLCR < 2.50
(n Z 319)
p
Sepsis (þ/) 15/153 10/309 0.006a
NLCR (mean  SE) 3.40  0.10 1.75  0.03 <0.001b
Preoperative UC (þ/) 23/145 25/294 0.039a
Postoperative UC (þ/) 29/139 25/294 0.003a
RPUC (þ/) 8/160 14/305 0.850a
SC (þ/) 25/143 36/283 0.254a
NLCR Z neutrophilelymphocyte ratio; RPUC Z renal pelvis
urinary culture; SC Z stone culture; SE Z standard error;
UC Z urinary culture.
a Chi-square test.
b ManneWhitney U test.
Table 4 Outcomes of univariate analysis examining possible association between culture findings and NLCR.
Preoperative UC Postoperative UC RPUC Stone culture
(þ) () (þ) () (þ) () (þ) ()
NLCR (mean  SD) 2.79  1.80 2.25  0.94 2.70  1.57 2.25  0.98 2.19  0.96 2.30  1.07 2.39  0.97 2.28  1.07
p 0.001 0.004 0.629 0.487
NLCR Z neutrophil lymphocyte ratio; RPUC Z renal pelvis urine culture; SD Z standard deviation; UC Z urine culture.
Table 5 Outcomes of multivariate analysis examining
possible correlation between culture findings and NLCR.
OR p 95% CI
Preoperative UC 1.42 0.003 1.13e1.77
Postoperative UC 1.35 0.008 1.08e1.69
RPUC 0.89 0.627 0.56e1.42
Stone culture 1.09 0.487 0.86e1.37
CIZ confidence interval; NLCRZ neutrophil lymphocyte ratio;
ORZ odds ratio; RPUCZ renal pelvis urine culture; UCZ urine
culture.
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dicting infectious complications after PCNL [11,12]. Our
study supports these findings by showing that patients with
postoperative SIRS and sepsis had a significantly higher
prevalence of positive RPUC and SC. On multivariate anal-
ysis, only SC positivity was significant for predicting sepsis.
Postoperative UC positivity was associated with SIRS and
sepsis in our patients, whereas preoperative UC positivity
was associated with only sepsis.
In previous reports, stone burden, operation time, ac-
cess number, and blood transfusion, all of which are asso-
ciated with relatively complex and difficult operations,
were found to be predictors of SIRS or postoperative fever
[5,6,11]. In our study, these factors were associated with
SIRS and sepsis on univariate analysis, but only access
number was found to be an independent predictor of SIRS
on multivariate analysis. Multiple access routes are gener-
ally needed for larger stones, and this leads to prolonged
operation time and increased irrigation rate [12,13]. Higher
irrigation rates were also associated with SIRS and sepsis in
our study.Patients with high preoperative creatinine levels have
been reported to have a high risk of post-PCNL infectious
complications [14]. This could be related with the high
rates of indwelling ureteral or percutaneous nephrostomy
catheters owing to the obstruction and acute renal failure.
In a recent study, no association was observed between
preoperative creatinine level and postoperative SIRS/
sepsis, which is consistent with our findings [15].
It is generally believed that large stones are more likely
to harbor bacteria. Moreover, large stones are more likely
to be composed of struvite, so-called infectious stones.
Infected stones were found to be associated with a high risk
of post-PCNL infectious complications [11,16]. Consistent
with these findings, we found that the sepsis and SIRS rates
were increased in patients with struvite calculi in our study.
NLCR was initially described by Goodman et al. [17] in
a 1995 study that evaluated its role in diagnosingappendicitis. The authors suggested that NLCR was a
more sensitive parameter than the total leukocyte count.
NLCR was further investigated in several studies, and high
NLCRs have been associated with poor prognosis in pa-
tients with various malignant tumors, including gastric
cancer, prostate cancer, bladder cancer, colorectal can-
cer, renal cell carcinoma, and lung cancer [18e21]. NLCR
has been recommended as an infection marker in sepsis
patients, and was found to be related with disease
severity [22]. Terradas et al. [23] found that an NLCR of
>7 was an independent marker of mortality in patients
with bacteremia. de Jager et al. [7] used a cutoff point of
10.0 for NLCR, and noted that NLCR is a better predictor
of bacteremia than routine parameters such as C-reactive
protein level, white blood cell count, or neutrophil
count. NLCR was found to be associated with increased
mortality, requirement for intensive care unit, and long
hospitalization times in patients with Fournier’s gangrene
[24]. Gu¨rol et al. [25] emphasized that the cutoff point of
5.0 for NCLR is better for predicting bacteremia and
sepsis.
The potential molecular basis underlying the association
of NLCR with infectious complications (fever, SIRS, sepsis)
and malignancies has been investigated, and it was found
that the plasma levels of proinflammatory cytokines, such
as interleukin (IL)-1ra, IL-6, IL-7, IL-8, and IL-12, are
increased in patients with elevated NLCR [17,26]. These
inflammatory cytokines accumulate in the tissue microen-
vironment, and may cause aggressive inflammation or
tumor behavior. Additionally, high peritumoral infiltration
by macrophages has been observed in cancer patients with
elevated NLCRs. The NLCR seems to be a good indicator of
the upregulation of the innate immune response.
Table 6 Demographics and clinical characteristics of SIRS
or sepsis negative patients with NLCR  2.5.
NLCR  2.5,
SIRS ()
(n Z 138)
NLCR  2.5,
sepsis ()
(n Z 153)
Age (y) 49.9  13.8
(17e82)
50.1  14.2
(17e82)
Female/male 54/84 56/96
BMI (kg/m2) 26.8  5.1
(18e43)
26.6  5.0
(18e43)
Stone burden (mm2) 588.1  576.1
(71e2512)
590.5  583.7
(71e2512)
Operation time (min) 110.3  44.0
(30e300)
110.3  39.9
(30e300)
Fluoroscopy time (min) 88.8  70.6
(5e410)
92.9  77.8
(5e480)
Nephroscopy time (min) 50.0  31.3
(10e210)
48.4  26.9
(10e150)
Irrigation rate (mL/min) 372.5  183.6
(36e840)
386.1  197.5
(36e500)
Nephrostomy time (d) 2.3  0.6
(0e4)
2.4  0.7
(0e4)
Preoperative WBC
(103/mm3)
8.8  2.3
(4.7e16.8)
8.8  2.3
(3.3e16.8)
Preoperative
creatinine (mg/dL)
1.2  1.0
(0.5e10.7)
1.2  1.0
(0.5e10.7)
Previous ipsilateral surgery 47 (34) 51 (33.3)
Access number 2 18 (13) 20 (13.1)
Previous ipsilateral ESWL 26 (18.8) 30 (19.6)
Blood transfusion 10 (7.2) 13 (8.5)
Residual stone 29 (21) 33 (21.5)
Bleeding 250 mL 43 (31.1) 50 (32.6)
Preoperative (þ) UC 17 (12.3) 20 (13.1)
Postoperative (þ) UC 21 (15.2) 22 (14.4)
Positive RPUC 3 (2.1) 3 (1.9)
Positive SC 14 (10.1) 17 (11.1)
Data are presented as the mean  SD or n (%).
BMI Z body mass index; ESWL Z extracorporeal shock wave
lithotripsy; NLCRZ neutrophil lymphocyte ratio; RPUCZ renal
pelvis urinary culture; SC Z stone culture; SD Z standard de-
viation; SIRS Z systemic inflammatory response syndrome;
UC Z urinary culture; WBC Z white blood cell.
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triggered release of arachidonic acid metabolites and
platelet-activating factors resulting in neutrophilia, and
cortisol-induced stress resulting in relative lymphopenia;
thus, the NLCR accurately represents the underlying in-
flammatory process [27].
The effectiveness of preoperative NLCR in predicting
postoperative complications has been assessed in a few
studies. Yildirim et al. [28] reported that the preoperative
NLCR could be used as a predictive serum marker for the
presence of tubo-ovarian abscess. Forget et al. [29] re-
ported that higher preoperative NLCRs were correlated
with higher complication rates after major abdominal sur-
gery. Yanartas et al. [30] evaluated the role of preoperative
NLCR in predicting postoperative mortality in patients with
chronic thromboembolic pulmonary hypertension. They
found that a high NLCR at admission was significantlyassociated with high mortal-ity rates. The ROC analysis
revealed that a 2.54 cutoff point for NLCR at admission was
useful in predicting mortality. In addition, the correlation
analysis showed a significant correlation between
preopera-tive pulmonary vascular resistance and NLCR. Lee
et al. [31] declared that a preoperative NLCR  3.0 was
significantly associated with severe cholecystitis and pro-
longed hospital stay in patients undergoing cholecystec-
tomy, and asserted that NLCR seemed to be a useful
surrogate marker for severe cholecystitis.
Many studies have reported evidence supporting the
utility of the NLCR in predicting the prognosis of patients
with inflammatory and malignant diseases; however, the
role of NLCR in predicting infectious complications after
PCNL has not yet been reported. In the present study, we
aimed to determine the role of preoperative NLCR in pre-
dicting sepsis after PCNL. Several cutoff values have been
reported in the literature; however, the ideal cutoff is
controversial [29e31]. The threshold for NLCR provided by
the ROC analysis in our study was 2.50. Patients with pre-
operative NLCRs  2.50 had a significantly higher sepsis
rate after PCNL. However, SIRS or sepsis was not seen in
some of the cases with NLCR  2.50. NLCR has been
investigated in several diseases including hypertension,
malignant diseases, Behcet’s disease, and rheumatoid
arthritis, and it was shown that NLCR could be effected
from these diseases and smoking [18e21,27,30,32e35]. The
higher NLCR values in SIRS/sepsis () patients may be
related with these comorbidities.
To the best of our knowledge, the present study is the
first to evaluate the role of NLCR in stone diseases. The
main limitation of our study is its retrospective design. In
summary, we believe that preoperative NLCR may be a
promising additive predictor of bacteremia and post-
operative sepsis in patients who undergo PCNL for renal
stones. This marker is simple, easily measured, and easy to
use in daily practice without extra costs. However, further
comprehensive prospective studies are needed to support
the findings of our study.References
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